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IL RELATED APPEALS AND INTERFERENCES 

There are no other appeals or interferences known to the Appellant, to 
Appellant's legal counsel or to the assignee which will directly affect or be 
directly affected by or have a bearing on the Board's decision in this appeal. 

III. STATUS OF CLAIMS 



Claims 1-5, 7-10, 13 and 15-17 are currently pending in this application, 
Claims 6, 11, 12 and 14 having been cancelled. By this appeal, Appellant seeks 
review of the final rejection of all of Claims 1-5, 7-10, 13 and 15-17 on prior art 
grounds. 

IV. STATUS OF AMENDMENTS 



Four amendments have been submitted in respect of the present 
application. A preliminary amendment filed August 31, 2001, and subsequent 
amendments dated March 4, 2003 and August 5, 2003 have been entered. In 
addition, on December 12, 2003, Appellant submitted a Response to Final Office 
Action, which included no revisions to either the specification or claims. It did 
have attached thereto, however, a proposed drawing change responsive to an 
objection to the drawings contained in the Office Action dated October 17, 2003. 
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In the Advisory Action dated March 4, 2004, the Examiner indicated that the 
"proposed amendment" would not be entered, but gave no reasons for refusing to 
enter the drawing correction. Accordingly, concurrently herewith. Applicant has 
submitted a fourth amendment, once again attaching the proposed drawing 
correction, and amending the specification correspondingly at page 17, line 15 to 
incorporate a reference to the comparator 14a. For the purposes of the present 
appeal, Applicant has assumed that the latter amendment has been entered. 

V, SUMMARY OF THE INVENTION 

The present invention is directed to a method and apparatus for detecting 
leakage conditions in fluid conducting pipes. In particular, Appellant's 
experiments, as summarized in the specification at page 5, line 20 through page 
13, line 19, have established that it is possible to detect the occurrence of a leak 
by analyzing the frequency spectrum of the resulting noise which is propagated 
in the pipes. Therefore, according to the invention, as described in the 
specification at page 5, lines 3 through 19, and depicted in Figure 1 of the 
drawing, a sensor 12 is used to detect vibrations which are occurring in a pipe, 
and an output signal from the sensor is supplied to a processing unit 14. The 
latter signal is then segmented to at least two spectral bands, the amplitudes of 
which are compared with predetermined values to determine a flow rate, as 
described in the specification, for example, at page 2, lines 19-24. For this 
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purpose, the processing unit 14 includes a comparator 14a that makes 
comparisons between sensor data and various input data, as indicated, for 
example, at page 17, lines 12-19. (As recited in Claim 1 of the present 
application, the presence of a leak is determined by comparing the amplitudes of 
the spectral bands with predetermined values.) 

VI. ISSUES 



The issues presented by this appeal are: 

1. Whether Claims 1-3, 7, 8, 13 and 15 are unpatentable under 35 
U.S.C. §102(b) as anticipated by Kiewit (U.S. Patent No. 5,040,409); 

2. Whether Claims 5, 10 and 17 are unpatentable under 35 U.S.C. 
§103(a) as obvious over Kiewit in view of Roy (GB 2 335 041); and 

3. Whether Claims 4, 9 and 16 are unpatentable under 35 U.S.C. § 
103(a) as obvious over Kiewit in view of Braathen et al (U.S. Patent 
No. 6,305,233). 

VII. GROUPING OF THE CLAIMS 



The present application contains three independent claims (Claims 1, 7 
and 13). Appellant submits that each of these independent claims is allowable 
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for the reasons set forth hereinbelow, and that all other claims currently pending 
in this application, which depend directly or indirectly from one of the three 
independent claims are allowable as well. Accordingly, for the purpose of the 
present appeal, Claims 1-5, 7-10 and 13-17 may be grouped together. 

VIII. ARGUMENT 

The primary Kiewit reference discloses a system in which two 
frequencies are sensed in order to detect a "catastrophic" leak in a sprinkler 
system, such as may be caused by a sprinkler nozzle being broken off. For this 
purpose, Kiewit provides a signal transducer 56, from which an electrical signal 
66 is fed to low pass and high pass filters 72,74, as illustrated in Figure 3. See 
specification at Column 4, lines 34-53. 

As discussed at Column 4, line 65 through Column 5, line 28, the output of 
the low pass filter is used to detect a flow of water in a particular zone of a 
multizone sprinkler system. As noted for example, at Column 5, lines 9-12, the 
digitized representation of the average low frequency power 88 is compared with 
a predetermined threshold value to confirm that water is in fact flowing through 
the pipes. If the average low frequency acoustic power does not exceed the 
predetermined threshold value (such as in the case of a failure of the water 
supply system), an error message is generated. 
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After it has been determined that water is in fact flowing in the pipes, 
based on the low frequency acoustic power, "the ratio of the average low 
frequency acoustic power 88 to the average high frequency acoustic power 90 is 
then compared with a second predetermined threshold value". If such ratio 
exceeds the predetermined threshold, an alarm is triggered, and a shutdown 
command is sent to the system. 

Claim 1 of the present application, as amended, differs from the Kiewit 
reference in the manner in which a leak is detected. In particular, Claim 1 
recites that such determination is made by comparing the amplitudes of the 
respective spectral bands with predetermined values to determine a flow rate. 
As can be seen from the above brief summary of the Kiewit apparatus, the 
process for determining a leak in Kiewit comprises comparing power at one 
frequency with a threshold, and then comparing the ratio of the high and low 
frequency power values to a second threshold. The methodology therefore 
differs. 

The difference, moreover, is important in the overall context of Kiewit, as 
compared to the present invention. That is, Kiewit is concerned with the 
sprinkler system which detects "catastrophic" leaks, in which massive amounts 
of water may be expected to flow. By contrast, the present invention is directed 
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to a system which is capable of detecting leaks at low flow rates. (See, for 
example, the discussion of Figure 2 at starting at page 6, line 6 of the 
specification; and also page 11, line 11 et seq.) For this purpose, as specified in 
Claim 1, and as discussed in detail in the specification, the present invention 
compares the respective amplitudes of sensed vibrations in at least two spectral 
bands with respective predetermined threshold values. For the reasons 
discussed in the specification, this technique can in fact be used to detect leaks at 
low flow rates. 

With regard to the limitation in Claims 1, 7 and 13 that a comparator 
compares "the amplitudes of spectral bands with predetermined values to 
determine the presence of a leak", the Advisory Action mailed March 17 states 
that this recitation is disclosed in Kiewit, noting that the claim language is 
"concerned with comparing amplitudes with predetermined values". This, 
however, is not a complete characterization of the limitations of Claim 1, for 
example, which recites segmenting the sensed vibrations into at least two 
spectral bands and comparing the amplitudes " of the spectral bands " with 
predetermined values to determine a leak condition. As correctly noted in 
Appellant's comments accompanying the December 12, 2003 response, the Kiewit 
method differs. In particular, Kiewit uses a particular amplitude at a particular 
frequency, as well as a ratio of amplitudes in order to trigger an alarm indicating 
a high flow rate. The comparison of a "ratio" is not the same as comparing the 
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amplitudes of spectral bands with predetermined values. Rather, a "ratio" is a 
pure number. Accordingly, Kiewit fails to teach or suggest segmenting the 
sensed vibrations into at least two spectral bands and comparing amplitudes of 
the respective spectral bands with predetermined values, as recited in Claims 1, 
7 and 13. 

To summarize, Kiewit uses a different detection technique for a different 
purpose, utilizing a ratio of amplitudes in order to trigger an alarm indicating a 
high flow rate. Because of this arrangement, Kiewit may give a false alarm 
because of a high flow rate condition caused, for example, by a flushing toilet 
cistern, which is of course not a problem in a sprinkler system, but is a situation 
resolved by the present invention. In short, the apparatus according to the 
present invention is concerned with monitoring of a system that requires a 
greater refinement of detection in order to avoid false alarms. 

The Roy reference (GB 2 335 041) has been cited as disclosing a leak 
detection system which includes use of a hydrophone. Moreover, the Braathen et 
al reference has been cited only as disclosing a digital speed determination in 
ultrasonic flow measurements which utilizes a sensor that includes a PVDF film. 
Accordingly, it is apparent that neither of the latter references teaches or 



Page 8 of 9 



Serial No. 09/942,926 
Appeal Brief Dated: May 17, 2004 

Attorney Docket No. 3036/50371 



suggests those features of independent Claims 1, 7 and 13 which are discussed 
above, and which are missing in Kiewit. 

DL CONCLUSION 

For the reasons set forth hereinabove, Appellant respectfully submits that 
Claims 1-5, 7-10, 13 and 15-17 are patentable over the references of record, taken 
either singly or in combination. Accordingly, Appellant respectfully requests 
that the Board reverse the final rejection of these claims and allow the present 
application. 

This Appeal Brief is accompanied by a check in the amount of $330.00 in 
payment of the required appeal fee. This amount is believed to be correct, 
however, the Commissioner is hereby authorized to charge any deficiency, or 
credit any overpayment, to Deposit Account No. 05-1323 (Docket #3036/50371). 
A triplicate copy of this Appeal Brief is attached. 



CROWELL & MORING, LLP 
Intellectual Property Group 
P.O. Box 14300 
Washington, DC 20044-4300 
Telephone No.: (202) 624-2500 
Facsimile No.: (202) 628-8844 
GRE:kms 
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Respectfully submitted. 





Gary R/lEdwards 
Registration No. 31,824 
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APPENDIX 

Claim 1. A method of determining the presence of a leak condition in a 
fluid system, comprising: 

sensing by a sensor vibrations induced in said fluid system by 
passage of the fluid through said leakage; 

segmenting by a segmentor the sensed vibrations into at least two 
spectral bands; and 

comparing amplitudes of the spectral bands with predetermined 
values to determine a leak condition. 

Claim 2. A method according to claim 1, further comprising attaching 
a sensor to the fluid system to obtain data therefrom indicative of fluid flow 
therethrough. 

Claim 3. A method according to claim 2, wherein the sensor includes a 
piezo-electric material. 

Claim 4. A method according to claim 3, wherein the sensor includes a 
PVDF film. 
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Claim 5. A method according to claim 2, wherein the sensor comprises 
one of a strain gauge, geophone or hydrophone. 

Claim 7. Apparatus for determining the presence of a leakage from a 
fluid system, comprising: 

a vibration sensor for sensing vibrations induced in said fluid 
system by passage of the fluid through said leakage; 

a segmentor for segmenting the sensed vibrations into at least two 
spectral bands; and 

a comparator for comparing amplitudes of the spectral bands with 
predetermined values to determine a leak condition. 

Claim 8. Apparatus as claimed in claim 7 wherein the sensor includes 
a piezo-electric material. 

Claim 9. Apparatus as claimed in claim 8 wherein the sensor includes 
aPVDFfilm, 

Claim 10. Apparatus as claimed in claim 8 wherein the sensor 
comprises one of a strain gauge, geophone or hydrophone. 
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Claim 13. A leakage detection system for use in a fluid carrying system, 
said leakage detection system comprising: 

at least one sensor mountable to the exterior of a pipe of the fluid 
carrying system, said sensor comprising a vibration sensor for measuring 
vibrations in the pipe caused by fluid flow in the pipe and providing output 
signals indicative of the vibrations; 

a processing unit for receiving signals from the at least one sensor 
and for comparing the received signals with reference data to determine the 
presence of a leak; 

a segmentor for segmenting the sensed vibrations into at least two 
spectral bands; and 

a comparator for comparing the amplitudes of the spectral bands 
with predetermined values to determine the presence of a leak. 

Claim 15. Apparatus as claimed in claim 13 wherein the sensor includes a 
piezo-electric material. 

Claim 16. Apparatus as claimed in claim 15 wherein the sensor includes a 
PVDF film. 
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Claim 17. Apparatus as claimed in claim 15 wherein the sensor comprises 
of a strain gauge, geophone or hydrophone. 
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